Abstract: The species composition of desmids was studied in eight mountain lakes of the Kozhim and Malyi Patok River basins in the "Yugyd Va" National Park (subpolar Urals, Russia). A total of 98 desmid taxa representing 13 genera belonging to 4 families were identified. Geographical and ecological analyses showed that the desmid flora is typical, with a predominance of cosmopolitan species, planktic-benthic forms, acidophilic and pH indifferent species, and halophobic to salinity indifferent species. The investigated lakes can be classified as pristine and in good ecological condition on the basis of their hydrochemical and algal biodiversity characteristics.
Introduction
Desmids are an integral and important component of periphyton and benthos communities in lake ecosystems, especially in the northern latitudes. Habitat characteristics and the degree and nature of anthropogenic impact on water ecosystems affect their species diversity, and for this reason desmids are considered to be sensitive bioindicators. Desmids are one of a few groups that can live in reservoirs poor in mineral substances. Only little is known about the occurrence and distribution of desmids from subpolar Ural regions in Russia (Woronichin 1930; Shubina 1986 ) including mountain lakes. This study reports on the biodiversity of desmids in eight mountain lakes of the Kozhim and Malyi Patok River basins in the "Yugyd Va" National Park (subpolar Urals, Russia).
Material and methods
The study was conducted in the "Yugyd Va" national parkone of the largest protected nature reserves in the north-east of European Russia and which is listed as a UNESCO World Heritage site (Fig. 1) . Eight mountain lakes in the Kozhim and Malyi Patok river basins belonging to the western aspect of the subpolar Urals were investigated.
Algal samples were collected during June, July and August of 2002-2005 using standard techniques (Rott 1991) . Samples were preserved in 4% formaldehyde. Water temperature, conductivity, oxygen concentration and pH were measured under field conditions using the Water Test (Hanna Instruments) and Anion -7051 (Infraspak-Analit, Russia) systems. Analyses of other hydrochemical parameters (nutrients ions, microelements, permanganate oxidability etc.) were carried out in the ecoanalytical laboratory of the Institute of Biology, Komi Scientific Centre, Ural Division, Russian Academy of Sciences. The Sørensen-Chekanovsky index (Ks) was used for the analysis of similarity of the species composition in the investigated reservoirs (Megarran 1992) . For the assessment of the water quality we used the saprobity index according to the Pantle-Buck's (1955) method as modified by Sládeček (1973) . Ecological characteristics of algae species were obtained from Barinova et al. (2000 Barinova et al. ( , 2006 , and water quality classes were assigned according to the same publication. For desmid identification the following 916 I.N. Sterlyagova West & West (1904 , 1905 , 1908 , 1912 , Kossinskaya (1960) , Palamar-Mordvinceva (1982a), Gerrath (1986) , Handke (1986) , and Lenzenweger (1996 Lenzenweger ( , 1997 Lenzenweger ( , 1999 . The nomenclature adopted here was that of Lenzenweger (1996 Lenzenweger ( , 1997 Lenzenweger ( , 1999 .
Results and discussion
The hydrochemical parameters of the water samples are listed in Table 1 . All lakes studied are considered as oligotrophic. Ninety-eight desmid species and intraspecific taxa were found in the studied lakes, 86 of which belong to the family Desmidiaceae, 8 to the Closteriaceae, 3 to the Peniaceae and 1 to the Mesotaeniaceae (Tabel 2).
The majority of the species are first-time records for the Subpolar Urals lakes (Table 3) . As was expected, species of the families Desmidiaceae and Closteriaceae were dominant. They comprised 87.8% and 8.2% of all recorded taxa, respectively. Species of Mesotaeniaceae (1%) and Peniaceae (3.1%) made up only an insignificant part of all taxa. The desmid flora was characterized best by enumerating the species richness of the different genera (Palamar-Mordvinceva, 1982b) . The desmid flora of the subpolar Urals lakes showed great similarity with that of other mountainous regions (Safonova 1997; Yarushina et al. 2004) . With respect to species richness the prevailing genera wereCosmarium: 35.7%, Staurastrum: 21.4%, Euastrum: 12.2% and Closterium: 8.2% of all desmids taxa. The second group of genera, each comprising about 5% of all desmid taxa, consisted of Penium, Actinotaenium, Micrasterias, Spondylosium, Staurodesmus and Xanthidium. The genera that had the lowest number of species were Cylindrocystis, Pleurotaenium and Teilingia, each of which comprising about 1.0% of all taxa. an observation that is typical for the algal flora of northern and mountainous regions in general (Safonova 1997; Stenina 2000 Stenina , 2001 Yarushina et al. 2004 ). The greatest algal diversity was observed in the polytypic lakes of the Malyi Patok River basin which are standing out by their undisturbed conditions. Comparative analysis of the species composition of the algal communities revealed an middle degree of similarity. Between lakes in Malyi Patok River basin the maximum Sørensen-Chekanovsky similarity index ranged between 54 and 58% (Fig. 2) .
The species Cosmarium granatum, C. impressulum, C. punctulatum, C. undulatum, Staurastrum orbiculare occurred with a high frequency (more than 50%) in the majority of surveyed reservoirs (Tabel 3). However not all species were abundant.
The desmid flora of the subpolar Urals lakes was characterized by a high proportion of cosmopolitan species (30% of total desmids taxa number). There also were some arctic-alpine elements (2%), i.e. Cosmarium debaryi, Spondylosium planum and boreal elements (3%), i.e. Staurastrum inflexum, S. orbiculare, Penium polymorphum which highlighted the northern character of the algal flora. The abundance of the pH-indifferent species Closterium ehrenbergii, Cosmarium botritys and Cos. granatum and the acidophilic species Penium polymorphum, Closterium tumidulum, Cos. undulatum and Euastrum ansatum was in concordance with the hydrochemical characteristics of the lakes. Salinity indifferent indicator species were also present, i.e. Closterium moniliferum, Cosmarium granatum and Cos. punctulatum. The halophobic species Cosmarium bioculatum, Cos. debaryi, and Staurodesmus extensus took second place in the algal flora. From a saprobic point of view, only few species known to be indicators of organic pollution were found, i.e. Closterium acerosum f. minus, and Cosmarium botritys. But all desmids were not abundant. The majority of the species were typical oligo-xenosaprobic, xeno-betamesosaprobic, oligosaprobic, oligo-betamesosaprobic, betaoligosaprobic and betamesosaprobic indicators. The saprobity indices S ranged from 1.17 to 1.51 in the various reservoirs. The same results were obtained on the basis of the nutrient content in the investigated lakes.
Our investigations, and the result of the algological and water-chemical analyses, suggest that the ecological state of the surveyed water bodies in the "Yugyd Va" national park may still be regarded as good.
